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Abstract 
Climate change is one of the most important public policy issues of our time. Reconciling the world’s ongoing reliance on 
fossil fuels with the need to reduce greenhouse gas (GHG) emissions is one of our greatest challenges. Canada is taking this 
challenge seriously with climate change policies that include enhancing our global leadership in advancing one of the most 
promising technologies for reducing GHG emissions from fossil fuel use: carbon capture and storage (CCS). 
 
Federal and provincial governments in Canada are making substantial investments in CCS, committing upwards of CAD 3 
billion in public funding towards seven large-scale fully-integrated CCS demonstration projects.  The federal ecoENERGY 
Technology Initiative announced $151 million for the initial engineering and/or pilot stages of seven potential demonstration 
projects in 2008. The 2009 federal budget created Clean Energy Fund, which included $610 million for CCS demonstrations. The 
Provinces of Alberta, Saskatchewan, and British Columbia have also committed funding for demonstrations, in particular $2 
billion by Alberta.  This public funding will leverage additional investment from industry, for projects that will each capture and 
store on the order of 1 million tonnes of CO2 per year, coming on-line starting in 2015 or sooner. 
 
In order to generate early benefits from these investments, Government of Canada intends to create a knowledge sharing 
framework for CCS demonstration projects in Canada. The learnings from this first wave of demonstration projects should be 
disseminated in order to reduce challenges for the next generation of CCS projects and to build competitive advantage.  This 
work will also support and provide input to the knowledge sharing and best practice guidelines being currently developed by 
Global Carbon Capture and Storage Institute (GCCSI).  Given that this level of information has not been shared in the past, 
establishing such a framework will pose several challenges such as concerns regarding the protection of the intellectual property 
(IP) and commercially sensitive information.  Knowledge sharing will also support public engagement and capacity building 
programs, and it will provide an opportunity to assess the effectiveness and impact of the public investment.   
 
This paper will provide an overview and progress to date on the development of knowledge sharing and best practice 
guidelines in Canada.   
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1. Importance of carbon capture and storage (CCS) in Canada 
Canada faces a unique challenge when considering which energy sources should optimally make up our future 
energy mix.  Fossil fuels currently supply the vast majority (88%) of the country’s energy needs and will continue to 
do so for several decades as it transitions to a low carbon economy [1].  The oil and gas, thermal electricity, and 
other large industrial emitters currently account for almost 50% of Canada’s forecasted business-as-usual emissions 
projected for the year 2030 [2].  Canada’s economic prosperity is also linked to being a major energy producer.  In 
2008, 38% of energy produced in Canada was exported, primarily to the United States, which points to the 
increasing importance of Canada’s energy sector for continental energy security [1].   
 
Canada has inscribed in the Copenhagen Accord a 2020 economy-wide target of a 17 percent reduction in 
greenhouse gas (GHG) emissions from 2005.  Reconciling Canada’s ongoing reliance on fossil fuels with the need 
to reduce GHG emissions is one of the country’s greatest challenges.  Canada is taking this challenge seriously with 
policies that include enhancing its global leadership in advancing carbon capture and storage (CCS).  As the leading 
technology available for making emissions reductions from large-scale fossil fuel use and production, CCS will be a 
critical component of the suite of GHG mitigation measures being undertaken in Canada.  
2. Canada’s action to advance CCS 
Canada is a global leader in CCS, with governments, industry and non-governmental organizations all moving 
forward with CCS initiatives.  The provinces of Alberta, Saskatchewan, and British Columbia, in particular, are at 
the forefront of CCS development in terms of research, demonstration projects, and regulatory frameworks.  Other 
provinces such as Nova Scotia, Quebec, Ontario and Manitoba are also moving forward with CCS activities.   
 
Canada has experience with the various components of CCS from decades of analogous activities in the oil and 
gas sector that involve the capture, transport, injection or storage of liquid and gaseous substances.  A number of 
public-private-academic advisory groups and third party experts have reported that the regulatory frameworks in 
place for the oil and gas sector in Canada form a solid foundation for future regulation of CCS projects [3,4,6-8].  
These groups and experts have also identified outstanding legal and regulatory issues and made recommendations 
on how to address gaps in federal and provincial legal and regulatory frameworks.  Through the Canadian CCS 
Network, federal and provincial governments are working together to facilitate the swift resolution of these 
outstanding issues.  Regulatory mechanisms can serve as a key policy tool for encouraging the adoption of CCS.  In 
June 2010, the Government of Canada announced its intent to develop greenhouse gas regulations for coal-fired 
power plants.  Starting in 2015, all new coal-fired power plants and units reaching the end of their economic life will 
have to meet a stringent performance standard, based on parity with the emissions performance of high-efficiency 
natural gas generation.  This standard could encourage investment in cleaner power generation technologies such as 
CCS.   
 
Canada also has a natural advantage when it comes to CO2 storage.  The Western Canadian Sedimentary Basin 
has excellent geological storage potential in close proximity to a concentration of large final emitters.  Preliminary 
estimates of storage capacity include 450 megatonnes (Mt) for enhanced oil recovery (EOR) opportunities in 
Western Canada and at least 3 gigatonnes of total CO2 storage in the province of Alberta alone [3,4].  Storage 
potential also exists in other parts of the country, such as Atlantic Canada. Furthermore, Saskatchewan is home to 
the Weyburn-Midale Project, one of the world’s five fully integrated commercial-scale CCS projects.   
 
Finally, a significant portion of Canada’s economic stimulus spending in 2009 has focussed on developing, 
demonstrating and deploying clean energy technologies such as CCS in areas where Canada can make the greatest 
contribution domestically and internationally.  In the last two years, Canada’s federal and provincial governments 
have committed upwards of CAD 3.0 billion in funding for CCS. This funding is provided through a number of 
federal and provincial programs, such as the Government of Canada's recently created Clean Energy Fund, which 
provides nearly $1 billion over five years for clean energy research and demonstration projects, including CCS. 
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These investments support several interdependent initiatives focusing on reducing market barriers and realizing 
the full potential of CCS.  Key categories of action include: supporting innovation through development and 
demonstration of new technologies; accelerating deployment by establishing industry standards and reducing 
investment risks, building deployment capacity, and establishing and strengthening regulation; and facilitating 
information sharing by sharing best practices and knowledge and enhancing public awareness and acceptance.  
2.1. Demonstration projects 
Recognizing an economic gap that exists for CCS projects and the need to advance the technology now to 
maximize future GHG reduction opportunities, governments around the world are providing financial support for 
CCS demonstrations projects, and Canada is firmly among the leaders.  Federal and provincial governments in 
Canada have made substantial investments of over CAD 3 billion towards seven large-scale fully-integrated CCS 
demonstration projects.  The federal ecoENERGY Technology Initiative (ecoETI) announced $151 million for the 
initial engineering and/or pilot stages of seven potential demonstration projects in 2008. The 2009 federal budget 
created Clean Energy Fund (CEF), which included $610 million for CCS demonstrations. The Provinces of Alberta, 
Saskatchewan, and British Columbia have also committed funding for demonstrations, in particular $2 billion by 
Alberta.  This public funding will leverage additional investment from industry, for projects that will each capture 
and store on the order of 1 million tonnes of CO2 per year, coming on-line starting in 2015 or sooner. 
 
Canada is already home to the Weyburn-Midale project in Saskatchewan – one of the first large-scale efforts in 
the world – launched in 2000. This project involves capturing CO2 emissions in North Dakota, transporting the CO2 
over 300 km across the Canada–U.S. border via pipeline and delivering it for EOR operations. This site also serves 
as the location for the IEA GHG Weyburn-Midale CO2 Monitoring and Storage Project. As a founding member of 
this initiative, Canada, and its many private and public sector partners, is contributing to one of the largest 
international CO2 measuring, monitoring and verification projects in the world. 
 
In 2008, the Government of Canada announced $240 million to co-fund the Boundary Dam CCS Project, one of 
the world’s first and largest CCS projects at a coal-fired power plant.  This fully integrated, commercial-scale 
project involves rebuilding an existing generating unit at SaskPower’s Boundary Dam facility to produce 140 MW 
of net clean power and capture up to 1 Mt per year of CO2 by 2015. 
 
Four additional large-scale Canadian projects were announced in 2009, three of which are co-funded by the 
Government of Canada and the Government of Alberta.  Shell Canada Energy, on behalf of the Athabasca Oil Sands 
Project, a joint venture among Shell Canada, Chevron Canada Limited and Marathon Oil Sands L.P., is advancing 
Quest, a fully integrated CCS project that will capture over one million tonnes of CO2 per year and transport it by 
pipeline to be stored safely and permanently more than two kilometers underground under thick layers of 
impermeable rocks.  This project will receive $120 million through the Clean Energy Fund, and $745 million from 
the Government of Alberta through their CCS Fund. 
 
The TransAlta CCS project involves the development of a large-scale CCS system attached to TransAlta’s 
Keephills 3 coal-fired power plant located near Edmonton.  It is estimated that up to one million tonnes of CO2 
emissions will be captured using integrated leading-edge, post-combustion, chilled ammonia capture technology.  
The CO2 will then be transported for use in EOR and to a permanent geological storage site, with the goal of 
demonstrating safe, secure, large-scale permanent storage in saline aquifers.  The Government of Canada will invest 
$342.8 million in the project through the Clean Energy Fund and ecoETI, and the Government of Alberta is 
investing $436 million from the CCS Fund.  Furthermore, Project Pioneer has been selected by the Global CCS 
Institute (GCCSI) to receive $5 million for its knowledge sharing activities. 
 
The Alberta Carbon Trunk Line project will include a fully integrated CCS system incorporating gasification, 
capture of CO2 emissions, transportation, storage and EOR. Enhance Energy will partner with North West 
Upgrading for the project and provide CO2 gathering and distribution infrastructure for the cost-effective 
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management of CO2 emissions from facilities in Alberta’s Industrial Heartland and throughout central Alberta. The 
estimated 1.4 million tonnes, in the first phase, of captured CO2 from these sites will be transported via a 240-km 
pipeline to mature oil reservoirs in central and southern Alberta, where it will be injected for EOR.  The 
Government of Canada will provide $63.3 million for the project through the Clean Energy Fund and ecoETI.  The 
Government of Alberta will be investing $495 million. 
 
The Swan Hills Synfuels project will use an in-situ coal gasification (ISCG) process to access coal seams that 
have traditionally been considered too deep to mine. The coal seams, located about 1,400 meters beneath the earth’s 
surface, will be accessed through wells that are similar to conventional oil and gas wells. The ISCG wells will be 
used to convert the coal underground in its original seam into a clean synthetic gas known as syngas. The syngas 
will be piped to the Whitecourt area to fuel new high-efficiency combined cycle power generation for Alberta’s 
electricity market. The estimated 1.3 million tonnes of captured CO2 will be used for EOR in the Swan Hills area.  
The Government of Alberta will invest $285 million in this project. 
 
Finally, the Spectra Energy Transmission Fort Nelson CCS Project is designed to demonstrate the technical 
feasibility of injecting large volumes of sour CO2 into deep saline formations for permanent storage.  This project 
will capture an estimated two million tonnes of captured CO2 for a gas processing plant in British Columbia, and 
then inject it into deep saline formations more than two kilometers underground for permanent sequestration.  The 
Government of Canada will provide $32.4 million for the project through ecoETI.  The Government of British 
Columbia will invest $3.4 million. 
 
Other government-funded pre-demonstration projects include the Husky CO2 Sequestration Project, which will 
capture CO2 from an ethanol plant and upgrader for CO2-EOR in heavy oil reservoirs, and the Aquistore Project, 
Heartland Area Sequestration Project and Wabamun Area Sequestration Project which are researching CO2 storage 
in saline formations.   
3. Sharing learnings and best practices 
In order to generate early benefits from these investments, the Government of Canada intends to create a 
knowledge sharing framework for CCS demonstration projects in Canada. The learnings from this first wave of 
demonstration projects should be disseminated in order to reduce challenges for the next generation of CCS projects 
and to build competitive advantage.  This work will also support and provide input to the knowledge sharing and 
best practice guidelines being currently developed by Global Carbon Capture and Storage Institute (GCCSI).  Given 
that this level of information has not been shared in the past, establishing such a framework will pose several 
challenges such as concerns regarding the protection of the intellectual property (IP) and commercially sensitive 
information.   
3.1. Objectives 
While the Canadian CCS demonstration portfolio includes projects across different sectors, using different 
capture technologies, and testing different types of storage opportunities, they are also addressing common 
challenges when it comes to technology integration, costs, financing, regulatory issues, gaining public support, etc. 
Thus, the combined information from these demonstrations projects is expected to yield a rich set of learnings in 
terms of insights, lessons learned, and best practices. 
 
It has been internationally recognized that governments and industry should actively work together to not only 
ensure that these learnings are effectively disseminated, but also that they are organized and used in a way that 
maximizes their impact in bringing down the cost and risks for future projects.  These learnings from the first wave 
of projects will also play a critical role in informing future CCS-related policy and regulations, and for informing the 
overall public on CCS.  
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Several countries and international organizations such as GCCSI have started developing and implementing 
knowledge sharing networks.  For example, the EU CCS Project Network defines knowledge sharing as the process 
of exchanging good practices and lessons learned between projects and providing stakeholders with information on 
project progress, performance and reliability [5].  The common objectives of these frameworks are to evaluate the 
commercial feasibility of CCS, identify technology gaps, drive down costs, build public confidence and facilitate the 
deployment of the second generation of demonstration projects to ultimately accelerate global deployment of CCS 
technologies. 
3.2. Challenges 
While there are many opportunities and needs for knowledge sharing, several challenges need to be addressed.  
One of the main challenges of a knowledge sharing framework is identifying common goals and objectives of the 
participating stakeholders as well as their respective needs.  The latter information or framework content will help 
determine the nature of the framework implementation protocols and knowledge dissemination mechanisms for 
domestic, continental and international knowledge sharing.  Furthermore, the industry has cautioned governments in 
managing expectations when developing such frameworks, e.g. ability to reduce costs significantly, and has 
recommended focusing the activities on other public policy goals and more specifically on the exchange of 
knowledge.  This would also reduce concerns regarding protection of intellectual property and commercially 
sensitive information. 
4. Development of a knowledge sharing framework in Canada 
4.1. Status 
Early in 2010, the Government of Canada commissioned a paper by Carbon Management Canada (CMC) to 
explore the establishment of a CCS knowledge sharing framework in Canada.  CMC is multi-partner, multi-
disciplinary national network in Canada focused on accelerating research and development, training and 
commercialization of knowledge-technologies toward zero-emissions fossil energy systems.  The purpose of this 
paper was to poll industry, governments, research institutes and academia on the recommended objectives, needs, 
opportunities and challenges of knowledge sharing in the context of the large-scale CCS demonstration projects.  
Several recommendations were prepared as result of these interviews, including: 
 
• The knowledge sharing framework must be adapted to the particular conditions and needs and to 
implementation cycle of the domestic demonstration program.   
• The development and implementation of such a framework should be related to and in support of 
broader policy decisions and objectives.  The knowledge sharing framework can provide critical 
feedback for the long term design and implementation of the demonstration program, as well as 
decisions about the magnitude and efficacy of continued public investment in CCS and related 
infrastructure.   
• The knowledge sharing framework must be developed in a series of stages that track the establishment 
and gradual expansion of the Canadian CCS demonstration projects and systematically build confidence 
among stakeholders.  
• The Canadian knowledge sharing framework should also be designed to integrate with broader North 
American initiatives and broader global programs.  This will provide opportunities to contribute to, and 
draw from an international experience pool. 
• The framework must establish the level of information exchange for each type of stakeholder. 
4.2. International engagement 
In order to bring this knowledge to the international community, and thus deploy CCS on a global scale as 
rapidly as possible, Canada has committed to a number of international initiatives to advance CCS. 
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As a member of GCCSI, and chair of the GCCSI Knowledge Sharing Working Group, Canada hosted a meeting 
in March 2010 of the governments which have announced large-scale CCS demonstration programs and which have 
recognized the critical role of knowledge sharing in the deployment of CCS technologies. The Working Group 
discussed opportunities and challenges to global CCS knowledge sharing, guiding principles for knowledge sharing, 
the development of global knowledge collection framework, and how national and regional networks can inter-
operate. 
 
The working group established and endorsed a framework which provides jurisdictions guidance in designing 
and implementing a knowledge sharing program. As part of the framework, a set of knowledge sharing principles 
were developed to facilitate knowledge sharing arrangements among jurisdictions.  
 
Canada is also working closely with the United States to advance the development of clean energy technologies. 
In February 2009, the Clean Energy Dialogue (CED) was established between Canada and the United States “to 
enhance joint collaboration on the development of clean energy technologies to reduce greenhouse gas emissions 
and combat climate change”. The Dialogue is an important initiative in support of our ongoing efforts towards 
building a low-carbon economy. To advance the CED, three joint working groups were established to: develop and 
deploy clean energy technologies with a focus on carbon capture and storage (CCS), expand clean energy research 
and development, and; build a more efficient electricity grid based on clean and renewable generation.  
 
The Clean Energy Technologies (CCS) working group identified seven priority initiatives that could be advanced 
through joint collaboration, including knowledge sharing. To that end, the two countries met in May 2010 to discuss 
the knowledge sharing paper prepared by Carbon Management Canada, and how it could be applied practically in 
the two countries. Participants included governments, large-scale project proponents, and select industry and 
academic organizations. Participants indicated that the knowledge sharing framework developed for the European 
Commission and the concepts developed by the GCCSI contain elements that could be used with modifications to 
create a viable model for Canada and the United States.  However, these formal models (frameworks) take time to 
develop and institute.  The value of knowledge sharing is time sensitive.  It was therefore proposed that an informal 
network would be valuable and that members could provide learning opportunities by hosting meetings and site 
visits. The first meeting and site visit is planned for later this year in the United States. 
4.3. Next steps 
Following the above-noted consultations with project proponents, Canada is currently drafting a knowledge 
sharing framework.  In the spirit of international collaboration and to promote consistency, this framework will align 
with the knowledge sharing principles developed by the GCCSI. The general types of knowledge to be shared were 
agreed upon at the meeting in May, however further consultation with provincial governments and project 
proponents is intended over the coming months to obtain agreement on the framework and to ensure all interests are 
well-represented. It is expected the framework will be completed by December 2010. 
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